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Submarme ‘Hard to Make Easy to Break

By A. M. JUNGMANN,
Associate Editor of the “Puopular Scierce
Monthly.”

VEHR sinee the first torpedo launched

by a submarine sent its vietims to

a walery grave inventors have basied

themselves with means of eombating this
Eea menaece,

In order to understand the problemns
which beset the inventors of anti-sybma-
rine deviees one must know sométhing
of the construction of the submarine and
its method of attack.

Submarines are built with two haulls
The inner hull is intended to withstand
the water pressure when submenzed and
is stronger than the outer. The two
hulis are connected by stout braces se
that the outer hull and the braces are a
protection against the tremendous pres-
sure the submarine has to stand when
bencath the surface.

Oil Carried in Hulls.

The space between the hulls is divided
into compartments which are used for
carrying oil for fuel and other eompart-
ments which are used for the water bal-
last the submarine must take on in order
to submerge. When the submarine is
ready to dive, water is admitted to these
compartments; when the vessel rises to
the surface the water is forced out of the
compartments. o

In aftacking a snbmarine it 1S neces-
gary to do more than damage the outer
bull. The patches of oil which are fre-
quently seen floating on the water after
a submarine has been attacked are mot
by any means a sure indieation that the
Kaiser's sea monster has been sent to the
botiom. In order to destroy a submarine
by shell tire both hulls must be pmud

Put the German submarine has its
Achilles heel in the horizontal rudders
'hichilurri&ibothfomnlmdaﬂ.
Onee either of these two pairs of rudders
is damaged the submarine cannot main-
tain its chosen depth. It must either sink
to the bottom—and if in water more than
200 feet deep suech a sinking would be
fatal—or it must rise to the surface and

subject itself to the enemy fire.
Storage Batteries a Danger.

A very great source of danger to a sub-
marine which is attacked by bombs or
shells is the storage batteries necessary
for supplying the electric power by which
it must travel when submerged. It is
quite possible that a shock caused by a
heavy explosion may destroy the storage
batteries and release un acid which will
eat its way through the metal of the hull.

The moment this acid comes into eon-
tact with the sea water a deadly gas is
formed and the crew must die the same
borrible death that Germany has been
inflicting on her enemies by using poison
gas on the battlefields. Other wenk
gpols on submarines are the periscopes,
eonning towers and serews.

Curiously enough the U-boat can be
most suecessfully hunted from the skies.
If the weather is clear und the sea is ealm
ar aviator will be able to detect a peri-
scepe from a beight of several hundred
feet much more easily than it could be
secn from a position near the surface.
Periscopes ure so small and nowadays se
well camouflaged that it is difficult to de-
tevt them from a boat. Dut to the eyes
of an aviator they stacd oul prominently
against the sea water.

What the “Blimps” De.

The sirman is assisted in his search for
concealed U-boats by speeial optieal in-
struments which not only inerease bis
range of vision, just as your vision would
be aided by looking through a pair of
binceulars, but are adapted 1o aid in see-
ing beneath the water.

Where the water is unusually elear an
airman flyving at an altitude of from 1,000
10 2,000 feet can deteet a submarine which
is submerped to a depth of 100 feet. This,
it must be borne in mind, is enly possible
under the most favorable conditions. If
the water is rough or not elear or if the
weather is unfavorable it is quite impos-
sible to detect the submarine.

One of the reasons why it is possible for
a seaplane to bomb a submarine is that it
can approach its prey without making its
presence known by the noise of its engine,
This #s possible because the lapping of the
waves and the sound of the wind drown
the noise of the seaplane’s engine.

The “blimps” of the British have been
very suceessful in hunting submarines.
They are a eross between an airplane and
a dirigible. They have an airplane body
and power plant and are like the dirigible
inasmuch as they carry a gas bag.

This dirigible feature ‘@iables th
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One Set of Men Devote Energies to Devel-
opmg Submersibles, Another to Destroy-
ing Them—The Dangers of thc Deep
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stop and investigate anything they see
which is suspicious. An ordinary airplane
cannot do this; it must always fly at a
high rate of speed. The blimps are
equipped with hombing devices and wire-
less. They make excellent eoast patrols.

There have been literally thousands and
tlousands of plans for combating the
U-boat. Many of these inventions bave
been misgfided efforts of well meaning
but ignorant persons. That is to say,
persons who are ignorant of ordinary
meochanieal prineiples.

For example, take the inmumerable de-
viees which employ elertro maguets and
magnetism 25 the basis of a plan for anni-
hiluting the submarine. Many men seem
to think that if ships equipped with mag-
nels are sent out they ean draw a sub-
marine from its course just as the small

tance of from twenty to thirty feet away
from the side of the vessel.

1f a ship is lying in a barbor it is an
easy malter to protect her with such a
net. But if she is steaming through a
beavy sea, the tremendous weight of the
water dashing against the nets would de-
siroy them. Even under ideal conditions
dragging heavy nets would cut down the
speed of any vessel to about five or six
kuots.

Another svstem somewhat similar {o the
use of nets is that of towmg steel plates
on each side of the vessel. It is said that
none of Lhese suggestions has been ap-
proved by the Navy D pariment.

One of the surest protections against
the deadly torpedo is to divide the hull
of a vessel inio many compartments,

The hull iz divided into a great many

U.S5. SUBMARINE STEAMING a7 FULL
SURFACE SPEED.

boy picks up a needle with the pocket
magnet. Perhaps the reason this impres-
mion is 50 general is that magnets bave
been successfully used in manulacturing
plants for lifting masses of iron or steel.
They forget that the magnet must be
placed in contact with the mass of metal
before it can lift it

It is absurd to suppose that a magmet
can deflect a torpedo which weighs be-
tween two and three thousand pounds and
is tearing through the water at a rate of
some forty miles an bhour.

Many inventors seem to think that it
is poesible to send forth a sort of electro-
euting current throngh the water. Others
have planned means of shooting forth
electric bombs, and innumerable inven-
tors believe that it is possible to electrify
the water or the atmosphere in such a
way that submarines would be destroyed.
Such ideas are utterly impracticable.
Bat electricity in combating the subma-
rine is invaluable for sending signals and
messages. (Clever inventors are con-
stantly -working along these lines, and
cach day eonceive an improvement in the
use of electricity for this purpose.

Ever so many devices have been sug-
gested which are intended to protect cargo
carrying ships by means of nels or
screens. These generally are very unsat-
In order to be of protection
the nét imudt be Held'at o8-

compartments. If a torpedo manages to
puncture one of these compartments those
adjoining it are immediately filled with
compressed air, so that the water pressure
is equalized and no more ean enter. An
advantage possessed by the Wotherspoon
system i3 thal it necessilales very little
change in the design of the vessel. Bat-
tleships have always been built with hulls
divided into many compartments in order
to protect them from taking in too much
water in casc of a eollision.

As compressed air is used on battleships
to run the refrigerating machines, to fire
and charge the torpedoes and to remove
the hot gases from the gun barrels after
firing, the installation of the Wotherspoon
method was a very simple thing. All that
had to be done was to connect the com-
pressed air supply with the compart-
ment pipes. It was not pecessary to
change the design of the inner hull.

One interesting solution of the sub-
marine problem consists of a series of
buoys which are large enough to accom-
modate four men and afford-them living
quarters for days at a fime. The buoys
have a three inch rapid fire gun mounted
on the upper deck. Ecneath the gun
deck are the living quarters for the crew
and below that is a tank which ean be
filled with water ballast when the buoy is
1o be sunk. At fhe bottom :slryhndn-
‘eal compteased’ sfe tank. -
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The buoy is as large as an ordinary
room, being abheat sixteen feet in diam-
eter. Each buoy bas telephione eonnee-
ticns with the land station, a mierophone
for detecting the approach of the sub-
marine by the hum of its engine and a
complete wireless outfit. A gasolene en-
gine is used to fill the compressed air tank.
The bnoys are to be connected by nels,
IT a submarine strikes the net during the
day a flag indicates the fact and at night
an ineandescent lamp gives warning of
the enemy's presence.

Duties of the Crews.

The duties of the erew are divided.
One man would always be un deck as a
lookout; another would be detailed to
the wireless apparatus; a third would be
ready to perform any duty which might
be necessary in an emergency, and the
fourth man would be sleeping. In that
way three of the four men are always on
duty.

Many interesting sound reconling de-
vices have been designed with the inten-
tion of locating submannes or moving
torpedoes. These electrical cars open up
a big field to the inventor who has suffi-
cient scientific training to develop the
subjeet. Water is a wonderful eonduetor
of sound and for that reason sound re-
cording devices are particularly advanta-
geous in eluding the submanne and its
torpedo.

Devices which depend upon  optieal
means for detecting submarines are not
likely to be of as great assistance as
the sound reeording devices. The exhanst
air from its propelling engine causes a
stream of bubbles to appear on the sur-
face of the water in the wake of a tor-
pedo. If the sea is very rough it is
pruhul!_\' Im'umhl&" to discover these
bubbles:

Before the bubbles are seen the tor-
pedo may have travelled anywhere from
tifty to two hundral feet in the direetion
of its targel. Therefore, it 15 a lively
slip which can elude the torpedo onee
it has started on its path.

Fast Ships Immune.

It is a eurions faet that ships whiech
can excew] fiftern knots have suffered
very little from submarine atlaek. Slow
vessels, on the other hand, have no chanes
when attacked by a submarine. In order
to be able 1o evade the submanne, a ves-
sel must have a grealer speed than that
of the submarms when submerped.

The newest (ierman sabmarines are
said to have a sobmerged gpeed of about
ten knots and a surface speed of seven-
teen knots per hour. Records show that
the slow vessels, onee they are singfed out
by the submanines for attack, are doomed.
The number of slow vessels which have
esaped is so smail as to be negligible.

Smoke scrcens bave been Jound very
useful to vessels which have high speed
and are ecapable of quick manouvering.
When the vessel sights the perizeope of a
submarine, smoke boxes are got ont and
thrown overboard. The boxes are filled
with a substanee which when burning
gives forth a very dense smoke, The wes-
sel, ludden beliind the smoke sereen, ean
vhange Wer position and eseape the lor-
predo.

A Cheerful Sendoff!

DOW.\' in south Jersey they are wide

awake. The hour hand of the
Jersey clocks bad not gone twice around
the dial after 300 newly drafted men in
a certain city had been ealled for physi-
cal examination when the postman
brought to each of them an invitation to
buy a eemetery lot. The invitation read
as follows:

“Which is the beiter time o eonsider
s matter of this character? Now, when
there is ample time for ealm, deliberate
selection, or later, perhaps, when there is
a necessity ! Experience hus proved the
former the belter courde; there is a
satisfaction in owning an unused plot
and in knowing you have relieved others
of a responsibility.”

There are possibilities for the humorist
in this, il any one feels like getting fun
out of it. Probably it does not seem
funny to the young men about to be
taken from their work and their wonted
ways of daily living to go into the
trenches.

The clerk of the county is guing to
investigate the manner in which the
names got out, and it may not be funny
then for the people who sent out these
cheerful invitations.

Somebody ougl:t to investigate, while
investigation is in order, I!u- ps\rbulugy
of thewe Jerser periiihe ¢
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